Utah., indicates that rocks of the Shinarump member of the Chinle formation of Triassic age were deposited in that district in two different channel systems; sediments deposited in channels of one system were derived from a source to the east and sediments of the other from a source to the south. The channel system containing Sediments derived from the east, the Elk Ridge-White Canyon channel system, was apparently formed by a large braided stream that flowed westward from a source in granitic and metamorphic terrane of the ancestral Uncompahgre highland.
All known uranium deposits of any consequence in the White
Canyon district are confined to the Shinarump member deposited in the Elk Ridge-White Canyon system. The nature of the channels and the lithologic characteristics of the rocks filling this system of channels combine to form a much more favorable environment for the localization of uranium deposits than do the channels formed and the rocks deposited by northward-flowing streams.
Recognition of channel systems in the White Canyon district suggests that channel systems may be recognized elsewhere in the Shinarump member, and that the Shinarump member on the Colorado Plateau may be composed of rocks deposited in many coalescing channel systems.
In addition, study in the ¥hite Canyon district indicates that rocks deposited in some of these channel systems are more favorable hosts for uranium deposits than the rocks deposited in others. Recognition and delineation of these ancient channel systems, may fee o*f help in making regional appraisals of ore potential and in the search for new mining districts.
INTRODUCTION
The area described in this report is part of the White Canyon Uranium deposits in the White Canyon district have "been described by Miller (195?, ) I Trites and Chew (1955, p . 2*6-2¥7); Trites, Finnell, and Thaden (1956, v. 6, 3?. 379-382 ; P.p. 300, p. 281-28^)* and Isachsen and Even sen (1956, v. 6, p. 350-366; p.p. 300, p. 263-280*) .. Uranium / and copper minerals are associated in tabular e"longaste ore "bodies which are for tlie most part oriented parallel to "bedding and sedimentary trends deposited by the streams of these two channel systems appear to coalesce in the Red Canyon area. These studies further indicate that the minable i uranium deposits of the White Canyon district are all witfrin the boundaries of the channel system that developed from the east (hereinafter termed the Elk Ridge-White Canyon channel system) 9 and that the nature of the channels and the lithologic characteristics of the sediments deposited in this channel system make these rocks a much more favorable host for uranium deposits than the Sbinarump in the channel system that developed from the south.
The purpose of this report is to describe that part, of the Shinarump member deposited in the Elk Ridge--White Canyon channel system and to discuss the effects of this channel system on the distribution of uranium deposits within the White Canyon district. The possibility of applying the channel system concept to exploration for uranium elsewhere on the Colorado Plateau is also discussed.
ELK RIDGE-WHITE CAUYON CHANNEL SYSffiM Lithology
The Shinarump member of the Chinle formation deposited in the Elk Ridge-White Canyon channel system is composed of light-gray to pale yellowish-orange fine-to very coarse-grained conglomeratic sandstone complexly interbedded with gray to greenish-gray mudstone 0 Carbonaceous material in the form of carbonized leaves, stems, and partially calcified logs is sparse to abundant. An interbedded sandstone-mudstone unit is 10 commonly present in deeper scours, and a massive conglomeratic sandstone unit commonly occurs in blanketlike layers at the top of the member. and Pebbles are as <much as 5 inches in size /.are subrounded; most of them are composed of quartz; the rest are of quartaite and chert.
Direction of sediment transport
Trends of individual channels (R. Q. Lewis, Sr., and T. L. Finaell, written communications, 1956 ) and the average-direction of dip of crossbedding (Poole and Williams, 1956, v. 6, p. 326-330; P.P. 300, p. £27-231) indicate a westerly to southwesterly direction of transportation of the sediments in the Elk Ridge and Deer Flat areas (fig, 1 ). In the southern part of the thin faa-shftped alluvial deposit west of Deer Flat most channels trend westerly and southwesterly; in the central and northern part of the deposit they trend predominantly to the northwest (Trites and others, 1956, v. 6, p. 379-382; P.P. 300, p. 281-284) . Trends, based on the direction of dip of crossbedding, are thought to vary less in the lower part of the Shinarump member than in the upper part. After the lower channel scours were filled with sediments the streams which deposited the upper part probably did considerable meandering. Lewis and Campbell (1955, p. 5i*-55; 1956, p. 68-72) in the Ilk Ridge area; by Finnell (1955, P* Sl-S2*) in the Deer Flat area; by Trites (1953, ?• 23-2^; 1951*, p*-28-29) in the White Canyon and Red Canyon areas; and on field studies by the authors throughout the White Canyon district. Sediments deposited in the Elk Ridge-White Canyon channel system have not been traced east of the Elk Ridge area because most of them are buried beneath younger sediments in that direction.,
In the Elk Ridge and Deer Flat areas the subparallel boundaries of the Shinarump member suggest a sinuous alluvial valley 3 to 6 miles wide. Lewis and Campbell (1956, p. 68-72) have presented eridence of a structural trough which was subsiding in the Elk Ridge area during deposition of the lower part of the Chinle formation and which may have The southwestern margin of the Elk Ridge-White Canyon channel system in the Red Canyon area is very poorly defined because much of the Shinarump member in this area is buried beneath younger rocks of the Red Rock Plateau.
Therefore, the boundary shown on figure 1 is largely hypothetical* Also, the rocks of the Elk Ridge-White Canyon channel system appear to coalesce in this area with sediments of the Shinarump member which were transported northward into the White Canyon district from a source to the south. The sediments of the Shinarump .which were derived from the south differ from the Shinarump deposited in the Elk Ridge-White Canyon channel system in that they form a blanketlike layer consisting predominantly of light-gray fineto coarse-grained sandstone that locally contains numerous gray mudstone pebbles and abundant interstitial gray mudstone. The layeir is further characterized by very sparse amounts of carbonaceous material, scattered silicified logs, muscovite, rib-and farrow-type ripple marking (Stokes, 195^> p« 8-11) as well as erossbedding, and coarse conglomeratic sandstone found for the most part only in sparse amounts at the base of the unit.
Channel trends, dips of cross-strata, and rib and furrow markings indicate that the sediments deriyed from the south were transported in directions ranging from east-northeast through north to west-southwest in the Red Canyon area. Along the Colorado River a few miles west-southwest of the postulated margin of the Elk Ridge-White Canyon channel system deposit, the Shinarump is as much as 60 feet thick and is apparently of the type which came from the south* Exposures of this blanketlike type Shinarump, as much as 100 feet thick, are common along the San Juan River at the extreme southern end of the ¥Mt$ Canyon district» Fear the north end of Red House Cliffs ( fig. l) thin discontinuous lenses of mottled purple, red, and white siltstone, sandstone, and conglomeratic sandstone have been mapped by T» E., Mullens (written communication, 1955) as the Shinarump member, largely because they occur at the base of the Chinle formation. These sandstone lenses are lithologically unlike the Shinarump in the White Canyon district which was derived from the south, and they do not correlate well with rocks deposited in the Elk RidgeWhite Canyon channel system* These lenses probably were derived from a source somewhere to the east, but they are not well understood and are tentatively excluded from rocks deposited in the Elk Ridge-White Canyon channel system. In general, the Elk Ridge-White Canyon channel system seems to have been formed by a large braided stream composed of a maze of bifurcating and intermingling waterways ranging in size from small creeks to master streams 1,000 feet or more in width ( fig. 2 )* Gradient was probably only a few feet per mile, and the channels were choked with an overload df sediments, Alternate scouring and filling took place continuously as the water level fluctuated between flood and low-water stages., West of Deer Flat the stream emerged from its valley, the gradient became even less, and a fan-shaped deposit was formed.. This "f&n" was bounded on the north and northwest by muddy lakes and swamps and on the southwest by similar sediments advancing from the south. Carbonaceous plant debris and partially calcified Ipgs, ,are abundant in both the sandstone and the mudstone.
Massive sandstone unit
This unit overlies the sandstone-mudstone unit and in interehannel areas may "be the only part of the Shinarump member present, The sandstone • > r is crossbedded, light gray to light yellow gray* medium-to very coarsegrained, and conglomeratic. Carbonaceous plant debris and logs are,.sparse.
Gray massive mudstone is abundant locally "but is generally absent or present in only minor amounts.
In many places the massive sandstone unit fills scours «iat in the underlyi sandstone-mudstone unit. This suggests that thfe two different units may be i due to two separate periods of deposition. On the other hand, it is conceivable that deposition of the two units was essentially simultaneous, and that the sandstone-mudstone unit was deposited in. channels and low areas and the massive sandstone was deposited as a "blanket once the, channels were filled.
Channel scour characteristics
Channels of the Elk Ridge-White Canyon channel systeto cut into the iMbenkopi formation range from a few feet to 1,000 feet in width. The depth of these channels generally ranges from about 15 to 25 feet, "but some examined "by Trites, and qthers (1956, v. 6, p. 397 should be given Miller (1955, p. 156-169) for his contribution to the understanding of the Elk Ridge-White Canyon channel system.
